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INTRODUCTION:  Acalculous  cholecystitis  accounts  for 10–15%  of  cases  of  cholecystitis.  It is often  associ-
ated  with  critical  illness  and  has  a high  morbidity  and  mortality.
PRESENTATION OF  CASE:  We  report  an  unusual  case  of an elderly  lady  who  presented  with  acalculous
cholecystitis  as  the  herald  event  for subsequent  fatal  intestinal  ischaemia.  She  demonstrated  classical
radiological  features  of pneumatosis  coli  and  hepatic  porto-venous  gas  (HPVG).
DISCUSSION: The  pathogenesis  of  acalculous  cholecystitis  remains  uncertain  but theories  including  biliary
stasis,  sepsis  and ischaemia  have  been  proposed.  The  gallbladder  is particularly  vulnerable  to  ischaemia
which  may  precipitate  the  inﬂammatory  process.  In this  case,  we  propose  that  acute  acalculous  cholecys-neumatosis intestinalis titis  was  triggered  by  ischaemia  and  was  a herald  sign  of  the  ischaemia  that  would  later  affect  the  entire
gastrointestinal  tract.  We  suggest  that  the  gallbladder’s  tenuous  blood  supply  made  it more  vulnerable
to  the  ischaemia  that  the  rest  of  the  bowel  subsequently  suffered  from.
CONCLUSION: Intramural  and  hepatic  porto-venous  gas  are  classical,  though  rarely  seen, CT ﬁndings  in
acute  intestinal  ischaemia.  In  these  situations  HPVG  is often  associated  with  poor  outcome.  In  this  case
the  acute  acalculous  cholecystitis  may  have  been  a herald  sign  of  mesenteric  ischaemia.. Introduction
Acalculous cholecystitis accounts for 10–15% of cases of
holecystitis.1 It is often associated with critical illness and has
 high morbidity and mortality.2 We  report a case of acalculous
holecystitis presenting as the herald event for intestinal ischaemia
ith classical radiological features of pneumatosis coli and porto-
enous gas.
.  Presentation of case
A 69-year-old woman initially presented with a 6-h history of
udden onset upper abdominal pain. Her past medical history was
nremarkable. She was apyrexial with a borderline tachycardia of
2 beats per minute. Examination revealed localised peritonism
n her right upper quadrant. Inﬂammatory markers were elevated
ith WCC  31 × 109/l and CRP 57 mg/l. LFTs and amylase levels were
ithin normal limits. CT scan of her abdomen revealed free air in
he right upper quadrant with ill-deﬁned hypodense changes in
he region of the gallbladder. She underwent emergency laparo-
omy and open cholecystectomy for a perforated gallbladder. She
ade a relatively uneventful recovery and was discharged home on
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post-operative day 10. Pathology subsequently conﬁrmed gallbald-
der perforation secondary to acalculous cholecystitis.
She re-presented to Accident and Emergency on post-operative
day 19 with a 2-day history of vomiting, diarrhoea and vague
lower abdominal pain. She was hypotensive (blood pressure 80/40)
and tachycardiac (heart rate 110 beats per minute). Her abdomen
was distended with mild generalised tenderness, but no periton-
ism. Again her inﬂammatory markers were elevated with WCC
28.5 × 109/l and CRP 417 mg/l. She had a profound metabolic acido-
sis with a base excess of −12.2 mmol/l. She was resuscitated, then
under went an urgent contrast-enhanced CT scan of her abdomen.
This revealed air within the wall of the stomach, small bowel and
colon, along with free intraperitoneal air. Additionally there was
extensive air within the portal venous system, portal vein (Fig. 1)
and mesenteric vessels including the superior mesenteric artery
(Fig. 2). Immediate laparotomy was  performed. The entire small
and large bowel was found to be ischaemic, necrotic and non-viable.
The abdomen was closed and the patient died shortly afterwards.
3.  Discussion
We  present a case of an elderly lady presenting with acute acal-
culous cholecystitis as a herald sign for catastrophic mesenteric
Open access under CC BY-NC-ND license.infarction.
Acalculous cholecystitis is a disease process that mainly affects
the critically ill. It accounts for 5–15% of all cases of acute cholecysti-
tis and is associated with a relatively high morbidity and mortality.1
 BY-NC-ND license.
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aig. 1. CT scan showing porto-venous gas, pneumatosis intestinalis and air within
he wall of the splenic vein (red arrow).
calculous cholecystitis is commonly seen secondary to burns, sep-
is, trauma, diabetes mellitus, vasculitis or the prolonged use of
otal parenteral nutrition.1
The exact pathogenesis of acalculous cholecystitis remains
ncertain but theories including biliary stasis, sepsis and ischaemia
ave been proposed. It may  be that a combination of these fac-
ors plays a role. Some authors suggest that the primary insult is
holestasis, with highly viscous biliary sludge causing distension
nd increased tension within the gallbladder wall, thus compro-
ising arterial ﬂow.1 Others suggest that the causative factor
recipitating the inﬂammatory process is in fact ischaemia.2
Arteriography of the gallbladder has demonstrated arterial
cclusion and venous opaciﬁcation in acute acalculous cholecys-
itis in contrast to the arterial dilatation and large vessel venous
lling seen in calculous cholecystitis.3 Acute acalculous cholecys-
itis is commonly seen post-operatively following major cardiac
urgery. Mechanisms, including atherosclerosis, cardiac failure and
rolonged hypotension with visceral arterial hypoperfusion, have
een postulated as causative. Ischaemia and disturbed microcircu-
ation coupled with visceral hypotension and poor capillary ﬁlling
f the small vessels of the gallbladder is likely the ﬁnal common
ig. 2. CT scan showing porto-venous gas and air within wall of superior mesenteric
rtery  (red arrow) and splenic artery.PEN  ACCESS
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pathway.4 Additionally, acute acalculous cholecystitis is seen when
the vascular supply to the gallbladder is compromised in vasculi-
tides, e.g. polyarteritis nodosa.5
In this case, we propose that acute acalculous cholecystitis was
triggered by ischaemia, a herald sign of the ischaemia that would
later affect the entire gastrointestinal tract. We  suggest that the
gallbladder’s tenuous blood supply made it more vulnerable to the
ischaemia that the rest of the bowel subsequently suffered from.
To  our knowledge, there has only been one other report in
the literature of acute acalculous cholecystitis heralding bowel
ischaemia. Dessailloud et al., 1998 describe the case of a 29-year-
old patient with anti-phospholipid syndrome who presented with
acute acalculous cholecystitis and subsequently died two months
later from thromboses in her coeliac axis and superior mesenteric
artery.6
The CT scan ﬁndings in this case are a classical, but rarely seen,
radiographic presentation of mesenteric ischaemia. The presen-
tation, with free intraperitoneal air on abdominal CT is ususual,
though previously described within the literature.7
Pneumatosis intestinalis is normally seen in cases mesen-
teric infarction and necrotising enterocolitis, but can also occur
in Crohn’s disease, diverticulitis, intestinal obstruction, cholangi-
tis, pancreatitis, pneumonia and graft versus host disease. Whilst
indicative of severe disease, it is not necessarily an indication for
urgent laparotomy.8 Mortality would appear to be directly corre-
lated with the length of bowel involved, with 14% mortality if just
one vascular segment is affected; 71% mortality if two  segments are
affected; or, as in the case described, 100% mortality when three
vascular segments are involved.9
Hepatic porto-venous gas (HPVG) is more rarely encountered. It
is thought to arise as a result of intramural intestinal gas, produced
by bacteria, travelling into the portovenous system, perhaps sec-
ondary to damage to the intestinal mucosa from bowel distension
or sepsis. First described in 1955 by Wolfe and Evans, only about
100 cases of HPVG are seen each year in England and Wales. HPVG is
indicative of ischaemia and impending bowel necrosis, the severity
of which determines outcome.
HPVG  on imaging is an “ominous sign”,8 although with the
increasing availability of CT in recent years, earlier detection of
bowel ischaemia rather than necrosis has improved outcome.
Twenty years ago HPVG indicated necrotic bowel in over two-thirds
of cases with mortality in the region of 75%. Recent studies sug-
gest a 71% survival in patients with HPVG on CT, half of whom
do not require surgery.9 This improved prognosis is attributed
to detection prior to bowel necrosis and increasing numbers of
patients with iatrogenic or inﬂammatory causes for HPVG rather
than ischaemia. There are a number of case reports of conservative
treatment for HPVG,8 however some authors still advocate imme-
diate laparotomy for HPVG.8 Despite immediate laparotomy in the
case described the patient died because of the extent of ischaemia
and bowel necrosis.
4.  Conclusion
Intramural and hepatic porto-venous gas are classical, though
rarely seen, CT ﬁndings in acute intestinal ischaemia. In these sit-
uations HPVG is often associated with poor outcome. In this case
the acute acalculous cholecystitis may  have been a herald sign of
mesenteric ischaemia.Conﬂict  of interest
None  declared.
 –  O
3 l of Su
F
E
i
c
C
A
s
m
o
R
1
2
3
4
5
6
7
8
O
T
p
cCASE  REPORT
48 E. Aitken et al. / International Journa
unding
None.
thical approval
Written informed consent was obtained from the patient’s fam-
ly for publication of this case report and accompanying images. A
opy of the written consent is available for review by the Editor-in-
hief of this journal on request.
uthor contributions
Emma  Aitken wrote case report and submitted. Itamar Felsten-
tein consultant surgeon in charge of patient’s care and revision of
anuscript. Alison Lyon sourced and prepared images and revision
f manuscript.eferences
. Thompson J, Ferris D, Heggenson A. Acute cholecystitis complicating operation
for  other disease. Annals of Surgery 1982;155:486–94.
9
pen Access
his  article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.PEN  ACCESS
rgery Case Reports 3 (2012) 346– 348
. McChesney J, Northup P, Dickston S. Acute acalculous cholecystitis associated
with systemic sepsis and visceral arterial hypoperfusion. Digestive Diseases and
Sciences  2003;48:1960–7.
. Warren B. Small vessel occlusion in acute acalculous cholecystitis. Surgery
1992;111:163–8.
.  Hsin H, Hwang J, Lo H. Severe aeroportia in a patient with acute myocar-
dial infarction, complicated by acute ischaemic bowel syndrome. Heart 2006;
92:104.
.  Parangi S, Oz M,  Blume R, Bixon R, Laffey K, Perzin K. Hepatobil-
iary complications of polyarteritis nodosa. Archives of Surgery 1991;126:
909–12.
. Dessailloud R, Papo T, Vaneecloo S, Gamblin C, Vanhille P, Piette J.
Acalculous ischaemic gallbladder necrosis in the catastrophic antiphos-
pholipid syndrome. American College of Rheumatology 1998;41(7):
1318–20.
. Kanehiro T, Tsumura H, Ichikawa T, Hino Y, Murakami Y, Sueda T. Patient with
perforation caused by emphysematous cholecystitis who showed ﬂare on skin of
the  right dorsal lumbar region and intraperitoneal free gas. Journal of Hepatobiliary
Pancreatic Surgery 2008;15(2):204–8.
. Ohtsubo K, Oka T, Yamaguchi Y, Watanabe H, Motoo Y, Matsui O,  et al.
Pneumatosis intestinalis and hepatic portal venous gas caused by mesen-
teric ischaemia in an aged person. Journal of Gastroenterology 2001;36:
338–40.
.  Wiesner W,  Mortele K, Glickman J, Ji H, Ros P. Pneumatosis intestinalis and
portomesenteric venous gas in intestinal ischaemia: correlation of CT ﬁndings
with  severity of ischaemia and clinical outcome. American Journal of Radiology
2001;177:1319–23.
uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are
